Air temperature is one of major factors in a subjective assessment of human thermal comfort and discomfort. The work draws on a series of measurements of the average daily air temperatures, relative air humidity and wind speed for 2000-2016 recorded at the Siedlce Meteorological Station. The station is part of the state observation and measurement network of the hydrological and meteorological service of The Institute of Meteorology and Water Management -National Research Institute (IMGW-PIB). The effective temperature was calculated according to the formula recommended by Missenard and the thermal sensation was determined based on a scale suggested by Baranowska. The number of days with individual thermal sensations in individual months of the long-term period was calculated, and months were put into groups of similar sensations by means of principal component analysis (PCA) and cluster analysis. In the last years (2015, 2014, 2012 and 2011) in the months representing the cold season of the year, there were more days which were very cold and cold, whereas the number of days with the thermal comfort was much lower. The long-term period was split into three groups, based on the thermal comfort in the warm season of the year. The years which formed one group included 2011, 2013, 2015 and 2016 when there were no very cold days, the least cold days and the most very hot days.
INTRODUCTION AND WORK OBJECTIVE
Specific bioclimatic conditions start to prevail as a result of the local factors in a given area, which are influenced by land topography, cover and use (Kossowska-Cezak et al. 2000, Szwejkowski 2002, Ustrnul and Czekierda 2002). As a result of the socio-economic progress and the development of many economy branches, the thermal balance of active surfaces is changing, which is particularly noticeable in large urban agglomerations, the so-called Urban Heat Islands. As a result of this process, there is an increase in the air temperature stimulativeness in both temporal and spatial terms (Olejniczak 2003 , Fortuniak et al. 2006 , Dudek et al. 2008 , Czarnecka et al. 2011 . The thermal exchange between the body surface and its environment depends on the air temperature, movement and humidity. Warmth loss increases in the environment characterised by low humidity (dry air), but declines when air humidity increases. At high air temperatures and humidity, water evaporation from the skin and airways is hindered, which results in breathlessness (Fleming 1983, Kożuchowski and Żmudzka 2001) . The general concept of sensation appeared in the 1940s, mentioned by Paul Allman Siple and Charles Passe. When the weather is sunny and windless, the human thermal sensation increases, compared with rainy and windy weather. Bioclimatology applies a thermal sensation scale which was developed based on a thermal exchange balance and skin temperature value. The thermal exchange balance is a basic thermo-physiological indicator, which shows objective thermal sensations, rate and extent of warmth content change in the human body. The thermal sensations felt by a human being fall into a wide range, from severe hypothermia to overheating. The range in which a body feels comfortable substantially varies. Nor-mally, older persons and women feel better at higher temperatures, whereas men and young persons prefer lower temperatures (Błażejczyk 2004 ). The thermal comfort for a person wearing light clothes and performing slight physical activity lies within the temperature range of 21-22°C, and relative humidity is 50%. Kozłowska-Szczęsna et al. (1997) claims that the temperature range of 18-23°C represents thermally neutral conditions. The thermal conditions of the environment which enable a body to preserve its thermal balance are also called the thermal comfort. The most important task of the thermoregulatory system is to preserve the normal internal temperature. The efficiency of this system is supported by metabolism, appropriate clothes and sweating. Strengthening the thermoregulatory system is also of importance.
In Poland, the average annual air temperature is in the range from 6°C to 8.5°C. The Sandomierz Basin and the Silesia Lowland are the warmest regions, whereas the mountainous areas, where the recorded temperatures drop as altitude increases (0.8°C per 100 m), are the coldest (Błażejczyk 2004 ).
MATERIALS AND METHODS
The work draws on the data obtained from the Siedlce Meteorological Station for the years 2000-2016. The data included the average daily air temperatures, relative air humidity and wind speed. The effective temperature was calculated for the study period using the formulae by Missenard (as cited in Kozłowska-Szczęsna et al. The thermal sensation of the body was determined based on a seven-degree scale by Baranowska (Table 1) . It describes the actual sensation and adaptation of the human body to various meteorological conditions.
The principal component analysis (PCA) was used to examine the variation in the thermal sensations in individual months of the long-term period ( where: x r and x s are p-dimensional observation vectors of the r-th and s-th object (r, s = 1, 2, …, n).
Clusters were obtained by dividing the dendrogram using the Mojena's rule according to which the cut-off point is the bond distance for which the inequality described by the following formula holds:
k − a constant from the range 2.75 to 3.50 (Mojena 1977) . Following Milligan and Cooper (1985) , k was assumed to equal 1.25.
The groups of months formed by the cluster analysis were subjected to the analysis in the years 200-2016 by using PCA and cluster analysis again. The resultant information concerned the variation of years in terms of the thermal sensations in individual groups of months representing the cold and warm season of the year.
RESULTS
According to Cibor and Michalska (2007), optimum biothermal conditions occur when cool, comfortable and warm sensations are noted. In the long-term period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) , the number of cool days was the greatest in November and March, the days with comfortable weather in January, February and December, and warm days in August, July and June. To some extent, the results correspond to the findings by Cibor and Michalska (2007) who reported that the most and least days with optimum biothermal conditions in north-eastern Poland occurred in autumn and summer, respectively.
In the studied period, on average, the greatest number of days with extreme sensations, that is 'very cold' and 'cold' was recorded in January, February and May, and 'hot' and 'very hot' from April to October (Table 2) . Moreover, in 2000-2016, the most hot and very hot days occurred in May, and cold and very cold days -from November to February. These observations are in partial agreement with the reports by KossowskaCezak (2005) who claimed that an occurrence of cold and very cold days (from December to February) as well as hot and very hot days (from June to August) results in the greatest variation in the thermal sensations.
The principal component analysis demonstrated that the first 3 components, the eigenvalue of which was higher than 1, accounted for almost 90% of the variation in thermal sensations in individual months. The first principal component, explaining 54.34% of total variance, was the most strongly correlated with the number of days described as warm (-0.954), hot (0.941), very hot (0.824) and cool (0.874), the sensations being most strongly affected by months. Reciprocal relationships show that in the months with many warm days, there were also numerous hot and very hot days but fewer cool days. The second principal component was strongly correlated with the average number of comfortable (-0.762) and cold days (-0.760), affecting the thermal sensa- Table 3) . The cluster analysis yielded two groups of months with different sensations. The first group included January, February, March, November and December. The second group was formed by the remaining months. On average, the months in the first group had more cold days, whereas the second group consisted of the months with a greater number of warm days. Thus, the first group was called a cold season, while the second group a warm season of the year (Fig. 1, Table 4 ).
In the long-term period, the 'very cold' sensation was recorded only five times. (Table 5 ). Similar findings were reported by Kossowska-Cezak (2005) based on the measurements taken at the Warszawa Okęcie Station. The Table 4 . Average values of the thermal sensations for two groups of months formed based on the cluster analysis author found that cold days were noted 204 times per one year, on average, mainly from August to mid-March, and the greatest number of cold occurred from November to March. The principal component analysis revealed that the years 2000-2016 were affected by the number of days with individual types of thermal sensations in 74%. The variation was associated with the first two principal components. The first component explained 42% of the variation associated mainly with the 'cool' and 'very cold' sensations. The 'cold' and 'comfortable' sensations were affected by the analysed period in 30%. Reciprocal associations indicate that in the years with more cold days there were also more very cold days. Moreover, in the years with more comfortable days, there were fewer cold days ( Table 6 ).
The cluster analysis yielded two groups of years in the cold season of the year. The first group consisted of 2002, 2012, 2014, 2008 and 2015 , the second group included the remaining years (Fig. 2) .
The years in the first group were characterised by a greater average number of very cold and cold days. Thus, it is noticeable that in the last years (2015, 2014, 2012 and 2011) , there were more days which were very cold and cold, whereas the number of comfortable days declined, on average (Table 7) .
In the warm season of the year, in the months which were selected in the cluster analysis, the (Table 8) .
Multivariate principal component analysis demonstrated that the variation between years in the warm season of the year was explained by the thermal sensations in 77.2%. Almost 40% variation was affected by the sensations associated with the first principal component, that is 'very hot' (r=-0.809), 'hot' (-0.757) and 'comfortable' (0.733). The second principal component ac- counted for nearly 20% variation between traits, and was principally associated with the sensation 'warm' (r=0.720) and 'comfortable' (-0.557). The third component was connected with the 'cold' (r=0.719) and 'cool' sensations (0.630) ( Table 9 ). The cluster analysis yielded three groups of years characterised by different thermal sensations in the warm season of the year. The first group consisted of 2001, 2002, 2012 and 2014, which had the greatest average number of very cold, cool and warm days. The second group included the 'last' years, that is 2011, 2013, 2015 and 2016 with no very cold days, the lowest number of cold days and the greatest number of very hot days. The third group was made up of the years which, in the long-term period, had the highest average number of cold, comfortable and warm days, and the lowest number of hot and very hot days (Fig. 3, Table 10 ). 
